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(a) Non-alkali glass by sand blasting 
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Form through hole in substrate 






Remove micro cracks of substrate 



Form wirings to inner surface of through hole 
and surface of multi-layered wiring substrate 



Form external connection terminal on 
secondary side of substrate 



Mount semiconductor device on 
multi-layered wiring substrate 



FIG.19 




FIG.21 




FIG.22 



Wiring pad 
inner diameter 



Through 
hole 



(a) Plan view 



Wiring 



(b) Cross sectional 
view 



Wiring pad 
outer diameter 



impinging position 




Secondary side of 
substrate 



110 



Sand blast 
resist film 



Particle advancing direction 




FIG.23 





Provide insulation substrate 












Form through hole in insulation substrate 



Remove micro cracks of insulation substrate 



Form wirings on the surface of insulation 
substrate and inner surface of through hole 












Fill through hole 







Form wirings on insulation substrate 
and interlayer insulation layer 












Form wirings on the inner surface of through hole 
and the surface of multi-layered wiring substrate 




r 


Form holes to a portion of stress relaxation 
layer and interlayer insulation layer 



Form wirings on the hole in stress relaxation layer and 
on the uppermost surface of multi-layered wiring substrate 



1 






Form external connection terminal 
on secondary side of substrate 










Mount semiconductor device 





FIG.24 




FIG.25 




FIG.29 



200 



150 



Linear 
expansion 
coefficient ^ nn 
(/°C:ppm) 1UU 




100 200 300 

Glass transition temperature Tg (°C) 



400 



Physical property value and sputtering resistance 
of the material for stress relaxation layer 
(X '■ cracks generated, A: wrinkles generated, Q : no abnormality) 



FIG.30 



(a) Plan view 



Wiring pad 
inner diameter 



Through 
hole 



(b) Cross sectional 
view 



Particle 
impinging position 




Wiring pad 
outer diameter 



-1 



Secondary side of 
substrate 



-110 



Sand blast 
resist film 



Particle advancing direction 



FIG.31 



(a) 




* — Sand blast resist film 
+ — 1 



"'"•4 



(b) 



(c) 





Mask 



(d) 




100 



(e) 





FIG.32 




7 



